
120 



FIG. 1 

(Prior Art) 



Development 
Environment 
218 




Web Service 
Configuration 
220 




CO 

qT 
o 

■i 

CD 



CO 



CN 

CO 
CO 

15 
O 

CO 

> 

CO 

m 

LU 



CM 

CO 
O 

*cn 
O 
i 

cn 

CO 
CD 

c 

"co 

CD 



CO 

2 

CL 
CO 



Development 
Environment 



i 



s 



\ 




SOAP Processing 



310 



UDDI 
320 



N 



N 



N 



Web Service Provider 



FIG. 3 




CD 

-O .9 CM 





LL 



Browser 



Overview 
810 



WSDLs 
820 



Test 
830 



Home 



800 



FIG. 8 



-J 
Q 

CO 



Q Q 
CO CO 

< < 

CO CO 

*o -a 
co co 
_g o 
c c 

ii 

a a 



Q Q 

CO CO 

CL CL 
< < 
CO CO, 



■o 

co 
o 
c 

o 
Q 



CO 
O 

c 

o 
a 



o 
o 



Q Q Q Q 

CO CO CO CO 



■o -a *u "o 

co co co co- 

o o o 

c c c 

5 5 5 
poo 



o 
c 

o 



o 

.CO 

o 



GOOD 



U Q Q O Q 
t W CO WW 



o 

3 < 



CL 

< 



CL CL 
< < 



O 

•CM 
O 



CO CO CO CO CO 



CO 

« p 

i> CO 

CO co 

Q 

CO 

O) 

c 

1 

a ^0 



"O "O "O 

tl tl c 

C0 CO CO 

■O T3 U 

c c c- 

2 to to 

£5 £5 a5 



o 
o 



c 
E 

13 

o 
o 
a 



"O 
CD 

"O 
O 

a 
c 
UJ 

o 

CL 



O 

o 
o 




o 

LL 




i- CM CO lO CO 



I 



to 

(2 



CO 



03 

c 

CO 

O 
o 

-C 

o 
CD 



E 

"£ 
CO 

•o 
c 
a) 

CO 

O 
o 

JZ 

o 
UJ 

csi 

Q. 

ai 

CL 
CD 



CO 
i_ 

aj 
"53 
E 
2 

CO 
CL 



□ 



CO 
"D 

c 

CO 

o 



CO 

> 

CO 



CO 



-J 




_J 






-J 




1 




— 1 






Z> 




— \ 
* 


Z 




z 




z 


□ 


□ 


1 — 1 










CO 


00 








CM 


CO 




















CO 




CO 




CO 


d 




d 




d 












1- 








i— 


co 




co 




CO 


CM 




CM 




CM 
i 


i 

o 




i 

o 




o 






T— 




1 


CO 




1 

CO 




CO 


O 




o 




o 


O 




o 




o 


CM 




CM 




CM 



CO 
C 

o 

CO 

O 
c 

CO 

o 

D) 
2> 

o 



CO 

> 

CO 



ft 



CO 

c 
0 

CO 

O 



3 
CO 

> 

CO 



CO 
"D 
C 

a> 

CO 

O 
c 

CO 

o 

D) 



CO 

> 

CO 

<3> 



CO 
TJ 

c 

-92 
co 
O 
c 

CO 

*c 

O 

s> 



CO 

> 

CO 



T 



I 

o 

CM 



o 
o 

CM 



c 

CD 
CO 



o 

CM 
CM 



T 



o 

CO 
CM 



o 

CO 



0) 

o 

© 
0£ 



CD 



CO 

c 

CD 

O 
o 

o 



CD 
U 
C 

o 

CD 
O 

o 
o 

LU 

cvi 

Q_ 

d 

Cl 
» 

CO 
0) 

C/5 
<D 

a> 
E 
£5 

CD 
CL 



CD 
C 

a> 

CD 

o 



CD 
> 
CD 



CD 



od 

CO 
CO 

o 



CO 
CN 



CO 

o 
o 

CN 



CD 

c 

0) 
CO 

o 

c 

CD 

o 

D) 

CD 



CO 

> 

CO 







CO 






cvi 














CO 




CO 


d 




d 






x— 


i— 






CO 




co 


CM 




CNJ 
i 


i 

o 




o 






i 


1 

CO 




CO 


O 




o 


O 




o 


CM 




CM 



CD 
"O 

c 

JO) 
CD 

O 



CD 
> 
CO 









CD 




CD 


"D 




"O 


C 




c 


CD 




CD 


CD 




CD 


O 




O 


c 




c 


CO 




CO 






'C 


o 




o 




















q 




q 


uti 






CD 




CO 


> 




> 


CD 




CD 









00 

I 





















Eh 








00 






D 








1 














Cr, 






II 








Eh 






+J 








D 






dJ 














CO 








II 


•H 




M 










m 




03 








C 


c 












■H 


0 




a 








T5 


u 














cu 


o 


rH 








C 


u 


o 


e 








0 


-H 


o 


X 










> 


o 










• • 


M 


m 


-p 








o 


CD 




X 


CP 






• 


CO 




0) 


CO 






rH 


M 


■P 


-P 


O 








tD 


CO 




rH 






II 


TS 


o 




u 


-P 




c 


C 


x: 


cu 








o 


0) 


rH 


a 




C 




■H 


1— 1 


03 


> 


c 


CD 


c 


CO 


03 


U 


Eh. 


o 


hi 


o 


M 


U 


0 


1 


•H 


1 


•H 


CD 




rH 


-P 


-P 


-P 


■P 


> 


\ 




c 


CJ 


C 


o 








CD 


0) 


CD 


< 


rH 


+J 


-P 


4J 


c 


-P 




g 


CO 


(0 


G 


c 


C 


< 




0 


0 


O 


o 


0 


o 




ou 


sc 


u 


u 


u 


CO 


V 



Cl 
?0 



CD 



UL 



co 



O 
CM 
CO 

0 
CO 

c 
o 
a 

CO 

a> 



ca 



03 
"C3 
C 

CO 

O 
o 

o 

CD 



CD 

■o 
c 
_g> 

CD 

O 
o 

SI 

o 

LU 

cvi 

CL 

ai 

Q. 

CO 
0 



CD 
CO 

c 
o 

Ql 

CO 

a) 



CD 

c 

0 
CD 

a 



CD 

> 

CD 

CD 
CO 

c 

o 

CL 
CO 
CD 



00 
CO 

CO 



CO 
CM 



CO 

o 
o 

CM 



CD 

-o 
c 

a> 

CD 

O 
c 

CD 

o 

O) 

o 



CD 
> 
CD 



C 
0 

E 

0) 
LU 



CD 
"O 

c 

_0 
CD 
O 



CD 
> 
CD 
CP 







CO 






cvi 














CO 




CO 


o 




d 












h- 


co 




CO 


CM 




CM 


O 




1 

o 








i 

CO 




1 

CO 


o 




o 


O 




o 


CM 




CM 



CD 

-o 
c 
o 

CD 

o 

c 

CD 

o 

D) 



CD 
> 
CD 

CO 

c 

CD 

E 

LU 



CD 

■a 
c 

0 
CD 

O 
c 

CD 
. c 

O 

2 
O 



c 
0 

E 

0 
LU 

























<: 












o 










U CO 


CO 






o 




(0 en 








ro 
















c o 


CO 






\ 




0 rH 

rH 


XXL 






W 




rti ro 


E 






IN 


UIX 


u o 
lo 








u 


\ 


0 CM 


0 






2 


-P 


0 






0 


W 


X 


CM 4J 


o 




CO 




Q) 


■n U 


rH 




O 


w 


4J 


a o 


0 


o 




W 






> 




a 


CM 




co no 


c 


o 






CD 


CM 


w 


o 






a 






CM 


c 




>i 


0 - 






o 


< 


Eh 


-H 0 


> 


rH 


-H 


CO 


1 


* s: 






«P 




4J 


O Eh 


w 


rH 


0 




C 


O 


1 


\ 


0 


M 


CD 


O 


a. 


cu 


G 


CD 


4-» 


1 0 




Eh 


C 


> 


c 


4J -P 


o 




0 


0 


o 


0 m 


CO 


an 


u 


CO 


u 


co Q 


V 



CL 

2 

<: 
c 

Z) 

"3. 

?D 



1 — 



Q Start ^ 



Start 

I 

requesting a deployed Web service 



I 



automatically generating a Web service 
homepage responsive to the request for 
the deployed Web service 



1410 



1420 



receiving an input for the Web service 
from the browser-based test of the test 
Web page to test the operation of the 
deployed Web service 



I 



providing a response from the Web 
service to the browser-based test of the 
test Web page 



displaying the received input and/or the 
provided response in the test Web page 
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( End ) 
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accessing a description of a Web service 
to generate a Web service client 



I 



1510 



generating a Web service client proxy 
based, at least in part, on the accessed 
description of the Web service 
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520 



providing a client protocol 
implementation for the generated Web 

service client proxy, wherein the 
provided client protocol implementation 

is to process a message exchanged 
between the Web service client proxy 
and the Web service 



A 1 



530 



setting a feature of the client protocol 
implementation to define a behavior of 
the Web service client without 
regenerating the Web service client 
proxy 
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FeatureProvider / 
isFeaturelmplemented(String featureName, PropertyContext property): boolean 
getName():String 
getFeature():StringQ 

1620 



itureNai 

>, 



628 



1636 



AbstractProtocol 



handleRequest(AbstractMessage message, PropertyContext property): boolean 
handleReponse(AbstractMessage message, PropertyContext property): boolean 
handleFault(AbstractMessage message, PropertyContext property): boolean 

1630 



I 



PropertyContext 

getProperty(String key): Object 
setProperty(String key, Object content) 

setSubContext(String key, PropertyContext context) 
getSubContext(String key): PropertyContext 

setPropertyKeys() : Enumeration 
getSubContextKeys(String key) : Enumeration 

clearO 
define() 

isDefined(): boolean 

joinPropertyContext(String key, PropertyContext context) 
getClone() : PropertyContext 
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BaseGeneratedStub 
_getGlobalProtocols() : ProtocolList 
_getOperationProtocols(String operationName):ProtocolList 
_getGlobalFeatureConfig() : PropertyContext 
_getOperationFeatureConfig(String operationName):PropertyContext 
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Q Start ^ 
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creating a logical port to define a 
configuration of a service endpoint 
interface 



I 



710 



accessing the logical port defining a 
configuration of the service endpoint 
interface 



1720 



selecting an item of configuration 
information in the accessed logical port 



730 



providing a value for the selected item of 
configuration information to define, at 
least in part, the configuration of the 
service endpoint interface 
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accessing a description of a Web service 



1910 



generating a sendee interface class to / 
provide a factory for a logical port ' 



1920 



generating a service endpoint interface 
class to provide a configuration of the 
remote procedure 



A 1 



930 



creating a logical port file to describe a 
configuration of the remote procedure 
based, at least in part, on the accessed 
description of the Web service 



1A 1 



940 



generating a deployment descriptor file 
to specify a location of at least one of the 
files in the Web service client package 



950 



packaging the generated service 
endpoint interface class and the logical 
port file into a Web service client 
package 
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//Source File Name: CalendarService.java 



import com.sap.engine.seroices.webseivicesja^ 

import java.rmi.Romte; 

import javax.xml.rpc.Service; 

import javax.xml.rpc.ServiceException; 

public interface CalendarService 
extends Service 



{ 



public abstract CalendarServiceVi Document getLogicalPort(String s) 
throws ServiceException; 

public abstract CalendarServiceViDocument getLogicalPort() 
throws ServiceException; 

public abstract Remote getLogicalPort(String s, Class class 1) 
throws ServiceException; 

public abstract Remote getLogicalPort(Class class 1) 
throws ServiceException; 

public abstract StringQ getLogicalPortNames(); 

public abstract LogicalPortType getLogicalPortConfigurations(String s); 
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//Source File Name: CalendarServiceViDocument.java 



import java.rmi.Romte; 
import java.rmi.RomteException; 
2110^ import java.util.Calendar; 

import javax.xml.rpc.Stub; 
import test.types.CalendarComplex; 

public interface CalendarServiceViDocument 
extends Remote, Stub 

{ 

2120 — [► public abstract Calendar echoCalendar(Calendar calendar) 
throws RemoteException; 

2121 — \^ public abstract CalendarQ echoCalendarArray(Calendar acalendarQ) 
throws RemoteException; 

21 22 — [► public abstract Calendar echoDate(Calendar calendar) 
throws RemoteException; 

2123 — public abstract CalendarQ echoDateArray(Calendar acalendarO) 
throws RemoteException; 

21 24 — ^ public abstract CalendarQ echoGCalendarArray(Calendar acalendarQ) 
throws RemoteException; 

2125 — ^ public abstract Calendar echoGregorianCalendar(Calendar calendar) 
throws RemoteException; 

21 26 — ^ public abstract CalendarComplex echoTimeAtrributes(CalendarComplex calendarcomplex) 
throws RemoteException; 
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2220— !► 



2231- 
2232- 

2233- 
2234" 



2235- 
2236- 



<?xml version="1 .0" encoding="utf-8"?> 
<LogicalPorts Name= , CalendarService'> 
<LogicalPort 



^ Name- CalendarServiceSoapPortrpc_enc' 

► , Endpoint-httpiZ/localhostiSO/CalendarService/ 
CalendarServiceSoap?style=rpc_enc' 

► BindingName-CalendarServiceSoapBinding' 

► BindingUri-CalendarServiceSoapBinding' 
Bindinglmplementation-SOAP 1.1 HTTP Binding with 

Attachments' 

■► StubName-Calendarservice.CalendarServiceSoapBinding_Stu 
b' 

■► Default-false'> 

</LogicalPort> 
</LogicalPorts> 
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2310- 



2320 — ► <service-ref> 



2331- 
2332- 

2333- 
2334- 

2335- 
2336- 

2337 



<?xml version-' 1 .0" encoding="utf-8"?> 

► <nsl: ws-clients-deployment-descriptor version = "Ver. #" xmlns: nsl= "URI for 
the namespace"> 



► <service-ref-name>test.Test</service-ref-name> 

► <service-interface>test.CalendarService</service-interface> 

► <package-name>test</package-name> 

► <wsdl-file>wsdlroot_1_1_0.wsdl</wsdl-file> 
<logical-ports-file>lports_1 .xml</logical-ports-file> 

► <uri-mapping-file>mappings_1_1 .properties</uri-mapping-file> 

<package-mapping-file>package_mapping_1 .properties</package- 
mapping-mapping-file> 

</service-ref> 

</nsl: ws-ciients-deployment-descriptor> 
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defining a virtual interface to provide an 
interface of a Web service 
implementation 



/Vx 2410 



creating a Web service definition to 
specify a behavior of the defined virtual 
interface 
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creating a Web service deployment 
descriptor to describe a configuration of 
the Web service definition 
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2450 



2460 



providing a Web service archive 
including the virtual interface and the 
Web service definition 



( End ) 
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receiving, at an application server, a 

Web service archive including 
a Web service implementation, and 
a Web service deployment descriptor to 

describe a configuration of the Web 
service implementation on the application 
server 



2910 



deploying a Web service to a container 
on the application server based, at least 
in part, on the received Web service 
archive 
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( Start ^ 



I 



receiving a request for a Web service 
from a client, the received request 
associated with a transport layer 
protocol 



A 



3110 



I 



obtaining a transport identifier from a 
mapping of transport layer protocols to 
Web service configurations, the 
transport identifier to identify a 
configuration of the Web service to 
provide a response to the received 
request 



A 



3120 



I 



wrapping the received request with the 
transport identifier to associate the 
received request with the identified 
configuration 



A 



3120 



I 



passing the wrapped request to the 
identified Web service configuration 
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